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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a cycle characteristic at a high 
temperature. 

SOLUTION: A non-aqueous electrolyte battery is comprised of a 
positive electrode, a negative electrode, and a non-aqueous electrolyte. 
The positive electrode contains a lithium transition metal composite 
oxide, which is represented by a general formula LiCoxAyBz02 (in the 
formula, A represents at least one kind selected from among Al, Cr, V, 
Mn, or Fe, B represents at least one kind selected from Mg or Ca, and x, 
y, z are in the following ranges: 0.9<x<1; 0.001 <y<0.05; and 0.001 <z<0.05), 
as a positive active material. 



plpfl 
III ill 

iiiii 
all 




-4 

-3 
—5 



CD 

o 

o 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



19.09.2003 
01.12.2004 



2004-26085 



22.12.2004 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /resu!t/detail/main/wAAAnVaWeFDA41 331 9652P1 .htm 



2006/04/20 



(i9> B&m&&ffT (jp) 



«2) 42t m & & « <*> 



#^2001-319652 
(P2001-319652A) 
(43)&I5B ¥^13^imi6B(2001.11.16) 



(51)IntCL 7 
HOIM 4/58 
C 0 1 G 51/00 
HOIM 4/02 
10/40 




f i 7-n-r(#*) 

HOIM 4/58 4G0 4 8 
C0 1G 51/00 A 5H0 2 9 
HOIM 4/02 C 5H050 
10/40 Z 

tSK* gS*^lCDS4 OL (£13 H) 


(21)UiH»^ 


*£K2000- 1 391 52(P2000- 139152) 


(71) USA 000002185 








(22) USB 


*fiG£l2*f 5 H 11 B (2000. 5. 11) 


JtDKf&fi/IIKtti&JII 6 Tl 7 #35*1 






(72)|g^# *H# Pfcfr 






*stfflffi;iiK4ba;ii6TB7S35^ y- 












(74){$11A 100067736 















CP 

O 



(54) i&wnzm jEmmtom&zmTkmmmfms mmz^n^<o§m^n 



(57) 

Ate, Al, Cr, V, MnXliFeJ&^Ili 
ft£4>fc< £fc 1«**U Bit MgXIiCa^P)! 

tlfilO. 9 ^ x < 1 . O. OOlly^O. 05. 

o. ooi^z^o. 0 5<^(5iwft"efe5c ) 
y ^iMM^iHbttmts. 





-1- 



[HMPjll] -KttLiCoiA.B.0! (w, a 
it. Al. Cr, V, Mn3U4F e*^lli^5'>^< 

9^x<l, 0. OOliySO. 0 5, 0. 0 0 1 =S 

z so. 0 5©iiiwsttfe5. ) -c-s^Jtsyf^A 

±EjE«tt. U-C, -»*L i CoxAyB 

zOz (St*. Att. Al, Cr, V, MnXttFei^ 

it, ^Hfno. 9 ^ x < 1 , 0. OOl^y^O. 0 
5 X 0. OOl^z^O. 0 5<£>JEBI<£>ft"T?fc5o ) 

JiBR-frXS-eW fens ft*****"*" * r £ U:<£ »9 , 
— «*L i C ox Ay Bz02 (jS** Att, Al, Cr, 

r. x, y, ztt, WWO. 9^x<K 

0. 0 0 lSy^O. 05. 0. OOl^z^O. 05 

fc*r*U 

[If ^4] lEffi^ A**. 5E« A4B fc »BHIi^ 

jiiBji^xm-e# n s * 5 r k ^ * 19 * 

— tt^CL i CoxAyBz02 A«. Al, C r, 

V, MnXteF ea*b«tf*L*'>ft< * 
BttU MgXttC a i»bitfW>6< i t> 1«* 
i~ 0 x, y, ztt\ ^rtv^ttO. 9^x<l, 



^12001-319652 
2 

0. OOl^y^O. 05. 0. OOl^z^O. 05 

±iaa*xsi-*3v>r. -r^^^xiw^^^ 
-r s 

[0 0 0 1] 
[0 0 0 2] 

[0003] ±ia«»<oiEais*Ki: tr r±, LiCo 

02, LiNi02. LiMn204. LiFeP04fO 

K ^«^*i:V^ofc^lJ^^fe ; 5^. LiCo02Hlt« 

[0 0 0 4] LiNiOjl:l!im _hfB<B$OS«refc 
-3 2 5 9 6 6-^mffl?5-2 9 9 0 9 2*^« 
WBI5P6- 1 5 0 9 2 9^il:fc^i3^ ^ESB#(C 

# y ^ a tlfet 6 ^ tit ^ to 

[0 0 0 5] l£fc> ^-/^/MC^Ur, «*tf>7C*-C« 
*i-5**t«W*^ «*tf»H¥9-9 2 2 8 5f 

-7 ^ ^ ^bii'mtit^Tci -eitt 6 1 

1 0-2 0 8 7 4 4^fi:fc^i9t^^^^^ 
50 iz£i9, VCf'WH. l/-hWt, «»<DfflHM**3fc 



-2- 



3 

»LfcfliW^R*£;h/T^*o 
[0 0 0 6] 

mmm&:L£ o t-tz>wkm\ L*^**«e>, Lie 

oOzTU **-t«>Ji*«5a3ftSSc3e-CS>5fc«). Li 
C o O2 Srffiffl L t y f !> A'f t> tfttt, L i N i O2 
Lfc»*^lttt LT A»ft*-f */H*tt*r* LT 
v^ 0 ^©fcfeL i Co02li*l7c*S!**S:ff5* 

[0 0 0 7] m*t?WL i C o02-C(OS«7C*KSi 
Ht, «fBHBS6 2- 1 2 4 7 0 7 #£t*lfc£> 5 J: 5 T 

fcKJia^e^tttOW-b^ 3#Hi§¥4- 2 5 3 1 6 2 
[0 0 0 8] LA^UttiOSfe, *»W#fesft s L i C0O2 

ffi¥-9- 9 2 2 8 5#4*fRK:*JV*T t> LiCoOzO 

[0 0 0 9] ±»Lfc±3tta*wM*fc« 
*T»36Sixfcfc0>TS>»9, JfiSi&WSttSiM' ^/Mtt* 

[0010] 

— AxjSL i CoxAyBz02 Ate, A 1 , C r , 

V, MnXfiF e^61tfixS'>4< i fc ia«r*U 
Bte, MgXttC a ^6iaix5*ft< i fell*:* 
i\ x, y, zte, ^nfixO. 9^x<l, 

0. OOl^y^O. 05, 0. OOllz^O. 05 

^>«h^»t&So ) 

[0 0 11] ±5*L^:J: 5**«WJ-«5HffiS«KX- 
te, LiCo02(^lt5CrW-aJ^, A 1 , Cr, 
V, MnXttFe^P>45SlO»i:, MgXIJCa^ 

[0 0 12] *fc % *«SWO**«»W«fttt, iEffi 



(3) 4#BB 2001-319652 

±IEIE4&te, jEffiJSftjf^LT, -jBSL i 
CoxAyBz02 (jfc"K Ate, Al, Cr, V, MnX 
HF e P>ltfii5'>4 < t t> 1 It* L , Bte, Mg 
XltCa^e)ItfWM<nil^to 
x, y, zte, ^n-^tbO. 9^x<l, 0. OOlg 
y^O. 05, 0. OOl^z^O. 0 5 0>fl&H0>RT 

[0 0 13] ±»UfcJ:5ft*»W^«5#*«*ft« 
/0 ft-Cfi,- L i Co02tC*5Jt5C r^—asSr, A K C 
r, V, MnXllFeA^45*l(0»^ MgXIiC 
a 3ft» 6 ft 5JB 2 i *r1»36«>*-ea** to*T S 
ixTftSESSWSrfflv^rv^O-C, aiglESffi^S 

T, *OJ:5ftiE*S«K*fflv^*»W©**«l|ft 
mftiite, Ka«F^*Jk«4*tt^flEtt^t(Z>^ft5o 
[0 0 14] *«W«>jE«JS«Mr«>«J6*tttt, 

^^«t^r^ta^ — JftsSL i C oxAyBz02 
Ate, Al, Cr, V, MnXliFe^bltf 
W>4<HHS:*U Bte, MgXttCa^l 
tf4x5^ft< £ t> lm&m-To Sfc* x, y, zte, ^ 
tl^ftl 0. 9 ^ x < 1 , 0. OOl^y^O. 05, 

0. OOl^z^O. 0 5(^)|SI©ftT*fc5 D ) T«S 

[0 0 15] ±3fiLfci5ft*»MlC«6jE«IS*K© 

LT, J^^^i/^AXte^^/Wv/^A^ffiV^T^ 
5©-C, »felx5MWS*»#«*tt^«ixfct>o4:ft 

[0 0 16] £fc, *5IW^*7K«#««?fe^8!jS*-ft 
te, IEffi£, AH<h, E«fc**k©ll]^«E*n5# 

T, ±EjEffi4r^Ki-5KJ-. = Mfr&fti:* V 

V^VXte^^bilfm6 / >ft< <t fc im<D7zm<Dfc& 
tot* ^^*i^^AXtt*/^l?A*»e>iltfixS*ft< 
<t lSt07C*co{b^^^^#J^T^i-S^ 

— I^^L i CoxAyBz02 C^:^, Ate, A 

1, Cr, V, MnXliFe^P)ltfil5'>4<ttl 
S^^L, Bte, MgX(iCa^bIim5'M< tt> 

50 lSSrSto x, y, zte, ttl^tlO. 9^x 



-3- 



5 

<l s 0. OOl^y^O. 05, 0. OOlSz^ 
0. 0 5©«SB©*^*)5 B ) t?«S*t«ft;**«r#* 

[0 0 17] ±3fiLfc J: 5 

[0 0 18] 

[ 0 0 1 9 1 ■ 1 tt. 

[0 0 2 0] ±1EjE« 2 tt. ]EttS»K fc * 

[0021] * tr . 1 

JEmfemWtVX. HR*L i CoxAyBzOa (*K 
Ate. Al, Cr, V, MnXUFe^bltf^M 
<£fcl«S:*U Btt, MgXf4CaA^ltfW> 
4<fctltS:*t. x, y, ztt, **tf*b 

0. 9 ^ x < 1 , 0. OOl^y^O. 05, 0. 00 

i^z^o. 0 5(Dg«tfc?.. ) 
[0022] yf9^3/^h«^8W^ £IB»R 

TT*te. *«fl(^oJR«»dS*L<*^^*^ _hi£0>* 
[0 0 2 3] ^IT\ ^P^s &*£<£>3S* 

left (9, SiS^tt«a** s 6Tt5o 



, EfBB 2001-319652 

6 

[0 0 24] titCs V f ^^^^hS:, flBK<£S& 

tffti^SrfcjMBfcih/CV** («x.«Solid Ionics 9 
3 (1997) 227) 0 L*»U 

[0 0 2 5]*:t«»!f^ !Jf?A3/^H 

[0 0 2 6] -ftefr-h. %tWX\Z, jEffi?S«K^ft^ 
-|RSLiCoxAyBz02 AH, Al, C 

r, V, MnXliF e3&^ltfM'>ft< H 

x, y, ztt, *HW0. 9^x<l> 
0. OOl^y^O. 05. 0. OOl^z^O. 05 

20 [0027] x^O. 9J:D/J^v^i:H 

ftOMzte-t % =" ^ 6 fc ft lc«*as»'> 

»fMi-«^i«>^tt. yHO. 0 5W9*t<, 
£?£L<teO. 0 3«T* s J:v\ z^O. 0 5 J: 

[0 0 2 8] ±»Lfc*5ft*^**^*^***^ 
30 *««*»ft«tt. *fi»*<o**&-i\ rtoMMcJavvc 

[oo2 9] *fc, ±EjEffi*?pj^^*»Jk bxte, m 

[0 0 3 0]*i3H yf^^K-y^K-^ 5 

MW*:: **** 4^-efc«fS^y^^JB* 
[oo3i]«iawtfctm yf^A^ttfy 

50 ^yyr^hm. tfyxvtfcmmm. ^mw^it^m 



-4- 



7 

K/U3-^^> 5*3 — ^^*3fts*>S. -tie*** 

[0 0 3 2] ±|E^&«-»i: LTtt, y^*Afc 

xM* y L i z (M' liL i 7u%RWM7x:m£Xft<D l oJ£A 
±^JR7ciR-C«>5o x J10 £ 9*#^3&«tT*£> 

9, y, zteO«±tf>»<t"C*>So ) "C*3ix*fb&W 

-e*)5« *e>^*»#5c*-e*>6B. si N As^5t 

*fc&«5c*tt:$«>5::££:rSo ft fetf, M 

g. B. A K Ga, In, Si, Sn, Pb, Sb, 
B i , Cd, Ag, Zn, Hf, Zr, Y t * 

n^CO^^b^^i. Li-AK Li -A 1 — M (MJ3 
2 A, 3B, 4 B8aW£&*7G*0 5 ^> 1 oJ£*±;^bft 
5o ) , AlSb, CuMgS b*gX&>Z> 0 
[0 0 3 3] y^!^A^^pI^^7C*<t ttli, 3B 
«*ffl7C*fcffi^3<0a«#*L<, 9tL<liSiXli 
Sn, Htc»4U< ttS i -CfcSo #'J^T6ft£>, Mx 
Si.MxMn (Mfi^^, S iXHSntS< lofil 

±<oa«7c*) T*S*t5ft**T\ *fletti^tt, s i 

B4, S i Be, Mg2 S i , Mg2 S n, N i 2 S i , T 
i S i2, MoS i2, C o S i 2 S N i S i 2, CaSi 
2, C r S i 2, C U5 S i , F e S i 2, Mn S i 2, N 
b S i 2, T a S i 2, V S i 2, WS i 2, ZnSi2§ 

[0 0 3 4] £fcKloK±0#&JR^*£#if\ 6t* 

*i"63febtf* SiC. Si3N4, S i 2N2O, Ge2 
N20, SlOx (0 < x ^ 2) , SnOx (0 < x ^ 
2) , LiSiO, LiS n09"Ci>5. 
[0 0 3 5] A«S*Jtl-tt±J6UfcJ: 5 4»»t2l 
K±**LTfca>*;bftV\, J:BWf^!/f*A©K 

ftv\, 

[0 0 3 6] ^*#SH6«-MBi LT 

[0 0 3 7] -fe^i — * 41*. jES2 £:ftfli3 tcBi: 
gfi£*U jES2 i:AS3 t(D»lftStt^J:5fi»S:8fi 



(5) ¥fffl 2001-319652 

8 

5 0/im»T^U\ 
[0 0 3 8] ^7KmS?ffi^ Ltd, |> 

[0 0 3 9] 0iJxt^^n 

70 ^7^> ^f/^/^7y % 1, 2— h^Vx^ 
> N 1, fF7tKo77V, 
2-^fyUTf7t Kd77^ 1, 3 -y^V7 
V, 4-^/W, 3-^y7^ fi^K* 

K S^/ofcT/W;& — K i/xf/l.x-T 

/u, Tirh — hy/K /Pt^xhjj/K T~y — /K 

ft#*j»ri/i«it*a-e»v^Tfcj:v^u 2®^ 

[0 0 4 0] ***jHE^*«S*S*«Wti:Ur 
fi, WtH LiCl, LiBr. LiPFe s LiC 

1 04 s L i A s F 6 s LiBF4, L i CH3S03, L 
iCF3S03, LiN (CF3SO2) 2, LiB (CeH 

5) 4§wyf^AMffiits:^st#s 0 rtt^o 

30 y ^"^AJft<0*-et % LiPFe. LiBF4«:ttfflt5 
[0 0 4 1] ±5«LytJ:5ft*:*Mtc«S#*««JR« 

feim E«fi«Itt It, -fi^LiCoxAyBz 

02 (^^K A(L Al, Cr, V, MnXflFe^b 
58«ix5 / >ft< li^U Bit MgXfiCa^ 

tt, ^n^r'^LO. 9 ^ x < 1 , 0. OOl^y^O. 0 
5, 0. OOl^z^O. 05 <D$B,m<D&X&>Z> 0 ) X 

mztiz y ^vj*m&&mm&mm&m\<^x\,^z><D 
40 x, »ia«*o^ftp>-r. »iffi.^^*3v^-ct^ffisttw^ 

ftKtt^rtlib, waii»©*3i**WS^gEixfct>oift 
[0 0 4 2] -t IT, r^J:5ftjEffiSttlf*fflV^# 
5 e 

[0 0 4 3] ^TOi9tat, *»W^«SjE 

[0 0 4 4] *|BW^«5, — Ix^CL i CoxAyBz02 
(^^, Ati. Al, Cr, V, MnXfiFed^Itf 
50 tL5^<^tlS^*U Btt, MgX(4Ca^bI 



-5- 



9 

[0 0 4 5] JUfclftl-ti. ^©x, y, z* s > 
ih.0. 9^x<l, 0. OOlSySO. 05, 0. 0 

[0 0 4 6] ±.U="<sl>Y-lt&®t\.X\i, 
[0 0 4 7] ^^v^^X!!*^^^^'- 0 ''' 

[0 0 4 8] Efii2(i. ±iEWJ: 0\C Lttt) 

inrnf* t * s^J ?t r }v 5 = * a?s^»^s?s±i-^- 

[0 0 4 9] AS 3li, A«S«Mt 

[0 0 5 0] «±«)J:5t!:U-C»e>ix4jE«2i, ** 

[0 0 5 1] ZoftWH'-ytr'*'* y^rit&Ltz 

^Sgro^fcte 5 W&gRtcteiitlS 6 Srff A U £btc^Jl 

^_^ r ,v 5 ^ ? AA> b * 5jES !J - K 8 <n-1&ZjEm 2 



ttM 2001-319652 
70 

«**i ohm 2 

[0 0 5 2] ftt, :©tlffi5©fi:**l«i£*S 
[0 0 5 3] St&i-. r^^r^F^i^LfclWa 

[0 0 5 4] fc*3, w l^* JV "" ctt ' 
B 1 5 A* y - K 7 RtHE« !> - K 8 fc« 

#&}£<fcj6»££#i£«i 3S.tFm»F*3ifB»iagJi# 

SrKihi-5fc*roPTC3RT-l 4AMBmb*i/C^5. 
[0 0 5 5] ±3fiU*:5)llt«>««^«^ #*Hftf 

[0 0 5 6]B#liSt^'i- !)f!>^*>it 

bTii, ^y (^^u^^^-y-^ k) •^ , pi**fr*ir» 

:n_^JRjH#*., ^y (^^^y^-H) 

[0057] ^^m^mmn^^^it^-r 

f (t^Dr^**^ K) ^y 
[0 0 5 8] i:aiUfcSSl»^fg-C-l4, 

50 i, 7i^-hv-/H«, ^(Dff^^l*-o^^-c^4^lc(iS 



-6- 



Jl 

[0 0 5 9] 

^8T1i> Coco— 35£r, A 1 J£4*fr&x.&2)i A 
[0 0 6 0] (tV^/H) *isoK^y^^A^> Ift 

J*b ^/HfCL i :Co:Al : Mg = 1 . 02: 
0. 989:0. 001:0. 0 1 ^45^51^ 

» b*t*i»**:JDR^»*»W»^ J: 9 £*»#r Lfc £ r 
5s L i C oo. 98 9 A 1 o. ooi M go. oi O2 <DB.J$LfrVkW8> 
ZtitLo rw»*«)X|»liH»fJKe*rfTofc4:r 
5, Wfeixfc^^ — I CCD (International Ce 

ntre For Diffraction Data) O36-1004 \zfoZ> 
LiCo02^7->i:ifiU^^ LiCoOz^ 

[0 0 6 1] K±OJ:5l-L"Cf^«ILfcE«S«K*r8 
6fifi%t, *HS#Ji: lt^777-f h£ 1 011% 

i£*mtLX#»7*yik*?~!)7*>' (PVdF) ft 
4a*%irSra-&L, N-^^/i-- 2 -b°n y K> (N 
MP) [c^*^i±TIE1l^J^7 y-£ Lfc. rw;*^ 
y — £J?£ 2 0 vm<Dmfc<DT/\'$.~VJ*f&<Dmm\Z.1& 

5. 3. 2 g/cm 3 T'fco^ e 
[0062] nmt LT, ^*^OAitmr n v 9 0 
Ii%l:PVdF!:l0li%I^U NMPK#»£ 
iirT Affinal* =7')-h Lfc 0 :^g^7y-S: 
«c§ i o ^^o>-<o<HJS(7)Mffi^*&-(ca*U, 

[0 0 6 3] K±<oJ:5^U-Cf^«*ixfc*ttjE«, * 

[0 0 6 4] «W«tt^U>'*— hfc^ 

A** — hir^WWa-fritdSl : lTfcS 
fi-frSfiSEKllmo 1 /dm 3 ©»*:*5 «t i P 

F6Sr*»LT#*W»««r«l«Lfc. 

[0065] ±3fi<o««ft:3&«a*ii*nfc«» 



(7) 4$M 2001-319652 

72 

t*«Ml**:HJ£U Wl8mmt, S^i6 5mra 

[0066] <-y-^^2> mm ] j?-<?^t, m<t="< 

& % ^rJ^itXL i :Co:Al : Mg = 1 . 02:0. 
98:0. 01:0. 0 1 bt£Z>£o {C^La* L>tzZ b^l 
-fri^/H tmm\ZLXL iCoo.98Alo.oiM 
JO go.oi02£r£^)cL*: 0 

[0 0 6 7] tit, wOL i Coo.98Alo.oiMg 
o.oi02fc]EffiSttfr£ LTfl^TIf V^/W 4rWI«^ 

ltr ffimitfomm mm® & ft* l /c 0 

[0 0 6 8] (fy//V3> S8yf!>A^ BMb = ^ 

^A-)£TL i :Co:Al : Mg = 1 . 02:0. 
9 6:0. 0 3:0. 0 1 b 4* <fc O tCiS^ Lfc r b £1 
-y-^^/H tlRliCUL i Coo.96Alo.03M 
go. oi 02 Lfco 
20 [0 0 6 9] tLt, IWLiCoo.96Alo.03Mg 
0.Q\O2&JEmfey9Wb LT^Ti^^/H ^P]^ 
LTR ffi£#E*tt«MK*tt £ fHH L fc. 
[0 0 7 0] <f->^4> R&!J^*i*<t, = 
/uht, skitters 5 At, 9ak*9**sf?±h 
Sr. ^e/VJfC Li :Co ; Al :Mg = l. 02:0. 
9 4:0. 0 5:0. 0 1 bt£Z>£ 0 MAo* LTtlw £J£A 
i^V-^/H ^l^dLTL iCoo.94Alo.osM 
go. oi O2 ^r-n-fiJc L/c 0 

[0 0 7 1 ] -tLTs :^L i C oo. 94 A 1 o. osMg 
30 o. oiOzZJEmft&Wb LtfllV^tty^H tl^^tc 
LTR f£) #*Sfi¥S£11*il 4: fHH L fc„ 
[0 0 7 2] (ty7 P /V5> *»yf?At, 8Mfc="< 

*\ ^/I'JfcTL i:Co:Al:Mg=l. 02:0. 
9 2:0. 0 7:0. 0 1 b ftS «fc 5 Lfc w £ £J. 

^tt. *V^/H t^iCLTL iCoo.92Alo.07M 
go. oi O2 ^"o^^C Lfc 0 

[00 7 3] tLt, wOLiCoo.92Alo.07Mg 

0.01 02 Itfflv^+y^/n 

[0 0 7 4] <1^>y/^6) j^^y^l>^<h. = ^ 

^/UtT'L i :Co:Al :Mg = l. 02:0. 
89:0. 1:0. 0 1 b ft* <t 5 Ltc C 

M\ t>7 P /H^iCLTL iCoo.89Alo.iMg 

0.0lO2^filcLfco 

[0 0 7 5] ^Lt, :^)L i C 00. 89 A 1 0. iMg 
0. 0iO2SriESS«ft Ltffl^tt^/H 

ltr mm^mmmmm t l ^ 0 

50 [0 0 7 6] <f-V^/U7> 7K^T/l-^^^A^^v> 



-7- 



(8) 



2001-319652 



73 

i\ fcmVJ-V^t. mit^^^ht. gOfcr?**>9 
J»k&. ^e/HttL i : Co : Mg = l. 02:0. 9 
9 : o! 0 ifcft5J:5^a*bfcr4:K^f±, 
/H i:|p]iCtTL i C oo. 99Mgo. oi 02£^J5fcb 

[0 0 7 7] LTx r^L i Coo.99Mgo.01O2?: 

[0 0 7 8] <-9-V^8> *^TA^-?^&^ 

IMS = ^ 

*/UJfCL i:Co = l. 02:1. Oi45 
i Co02^tfco 

[0079] IT, ^(OLiCo O2 £ jEffiffi*Mf £ 



74 



Al 



O.001 



0.010 



0.030 



0.060 



P. 070 



0.100 



0.000 



0.000 



0.010 



0.010 



0.010 



0.010 



0.010 



0.010 



0.010 



0.000, 



* [0 0 8 0] Bi:(DJ:5lc:L-Cf«Ufc*^/n-8 

4. 2 0 V, JttSSlOOOmA, 3(5«I»IB 2 . 5 B# 
Blfl!>*#-C«««:fTofc«, »«««£1 5 0 0mA, I* 

ftOlt»i:U"CW»l»*«:**^- SfclcBi:*fl=-C* 
ftm£»9 5gU 1 O OIM */w@<0#m**SrWSL 

[0 0 8 1 ] fy^H-t^80t»^V>t, 
2 3°C&tf 5 0X^*3** 1 0 O 

1 lc^i" 0 

[0 0 8 2] 

* [*l] 

50*C10IW* 



1720 



1700 



1680 



1090 



1590 



1470 



1710 _ 



1710 



(X) 
05.0 



94.0 



95.0 



95.2 



94.9 



90.3 



85.5 



95.1 



95.0 



75.4 



95.3 



95.6 



94.4 



93.0 



92.2 



92,6 



93.2 



81 .8 



82.2 



82.0 



73.1 



64.9 



72.1 



[0 0 8 3] CoCO-SC^Mg^^-ea^bfci^V^ 
jWSTb-CL*ofc. Co^lrAl tMgi: 

0 5 «rttiLS^^^52fc^>^6 W 

0. OOl^y^O. 0 5^ili:t^^^^ u ' 

[0 0 8 4] .v^V^^i^V^^ 
ofl^tt^^*^ 1 4tl1 C o6D-£tf 

[0 0 8 5] <^>^9> ltflS="< 

fc, ^/Uit-CL i :Co:Al :Mg=l. 02:0. 
989:0. 01:0. OOUftSi? ^^Ufcr 

fcJEWMi, ty^ntH»::ttLiCoo.98iAi 
o.oiMgo.00102 Lfc 0 
[0 0 8 6] tit, rcOL i C 00. 989 A 1 0. oiMg 

0.001 02 STjEftSttR^^-c^^^^^ 1 tmm\z 



[0 0 8 7] (ty^/no) 1Mb 

^-/uit-CL i:Co:Al:Mg = l. 02:0. 
9 6:0. 0 1:0. 0 3 ^^J:M^^-^^ 
I^^VW t^m^LrXL i Coo. 96 A 1 0.01 M 

30 g0.03O2^p'^lfco 

[0 0 8 8] i Coo.96Alo.oiMg 

0. 03 02 *jews** fc lth wc*^*' 1 fc 

[0 0 8 9] (f^HDK^W^^ 3 

*IMfcT>u5 = 9Afc, BUHLS'* A* 
*/Hfc-CL i:Co:Al:Mg = l. 02:0. 
9 4:0. 0 1:0. 0 5 t £ 0 Ufcr 

*>^/H <bP]«i-UXL iCoo.94Alo.oiM 

gO. 05 O2 ^T^aRJcUfCo 

40 [0 0 9 0] tl-T, ^COL i Coo.94Alo.01Mg 

[0 0 9 1 ] (fyy/vi 2> K^ 3 

^/Wt"CL i :Co :A1 : Mg = 1 . 02:0. 
9 2:0. 0 1:0. 0 7 b?£Z><£0 l^°l fc: 

t^^H ^l^ttL iCoo.92Alo.01M 

g0. 07 02 U/Co 

[0 0 9 2] tLT, rcOLiCoo.92Alo.01Mg 
50 0.07O2^iE^l^K^b-CfflV^Ti^>7 P /H i: WW- 



-8- 



(9) 



2001-319652 



75 

l t r ffim#*mmmm z km l fc 0 

^/HtTL i :Co:Al :Mg = l. 02:0. 
89:0. 01:0. 1 fc * 3 X 0 t£fi<& Lfc C fc ^ 
IS, -^V-^/H fclR^-LTL i Coo.89Alo.oiMg 
o. i02£r^/&Lfco 

(0 0 9 4 ] tit, L i C oo. 89 A lo.oiMg 

o. i02£IEH^JC£: LTffl^TiJ-VTVn fcl^ltlJcL 

r r mm^mmmmm z im l fc. 

[0 0 9 5] (fyy/H4) ^^^v^A^JB^ 

-^fc&r, ^e/WtTL i : Co : A 1 = 1 . 02: 

0. 99:0. 1 t?j:Z>£?\zM&lsfz^ fc£W2, * 



75 



70 



1 fc 1*11111:: LTL iCoo.99Alo.01O2 £-£$c 

Lfc 0 

[0 0 9 6] -t LTv ^COL i C oo. 99 A 1 o. oi 02^ 
JEMfeVont LTffl^Tfyy/H fcf^^LTRf^ 
^7Km^m^^^®i Lfc 0 

[0 0 9 7] •#->://U9~U->';//H 4 (D^lftillco^ 

t. ±.m<D£ o\zi,xmj£istzV}M®mL. abbs*** 2 

3^1/5 oriCioH-S 1 OOt^f^^tM^^, 

i^>'^yU2^t/i^>'^^8(Dm?i^l^CoV^TC7)I?ffi^ 

[0 0 9 8] 
[^2] 





Al 


M* 




to*?*** 




50"C100W& 








(«Ah) 


1%) 








0.010 


0.001 


1690 


95.3 


95.1 


78.9 




0.010 


0.010 


1700 


85.0 


95.3 


81.8 




0.010 


0.030 


1720 


95.2 


95.4 


80.5 




0.010 


0.050 


1710 


95.1 


94.4 


77.2 




0.010 


0.070 


1700 


95.1 


90.1 


69.1 




D.010 


0.100 


1710 


94.9 


64.3 


63.3 


tr>:7VW4 


D.010 


0.000 


1700 


94.8 


93.0 


71.5 




0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0 0 9 9] C oO— SFPSrA 1 ^^"CBSlLfcl^V^yW 
$^Tltllot — C o (D-U&A 1 ^Mg 

L. MgOtt^O. 0 5^gi5t>7°/H2Wt 

fifths, ^/WfiTLTLIoTI/^ 0 t£o 50 
MgOiMzfi, 0. OOl^z^O. 0 5<7)ia 

[0100] • * p A*l-o^T0>8IW 

C r ttm&Mx-te&b, Cri:MgK«lf: 

[0101] (fy^;H5) zkg£fbT/i^~*.Mcft 

fc, ^{fc^n^fcs &m-*y*i<'?J*t%:, ^r/WtTL 
i:Co:Cr:Mg=l. 02:0. 989:0. 0 
01:0. 0li:46J:5l:il^L^^^lt 
TVU 1 fc (rUHIC LTL i Coo.989Cro.ooiMgo.i02 
^fifeLfco 

[0 1 0 2] ^LT, d(OL i Coo.989Cro.ooiMg 

o. 1 02 &iEmfi5%on t LT^v^r1^v7 p /n tmm^L 

X R ffi&#|!**fttttttt Sr AMR U fco 
[0 10 3] (-fr^/H 6> 7k^bT/U^ 

tt»ft^pA^v\ £*g£y^*Afc, ii^^F 50 



i:Co:Cr:Mg=l. 02:0. 98:0. 0 
1:0. 0 1 tteZXolcm&LtlZ fcW^i, 

/H ^i(:LTL i Coo.98Cro.oiMgo.oi02^r 

^Lfc 0 

[0104] ^Lt, IWL iCoo.98Cro.oiMg 
o. 0iO2«:Iffiffi»Kfc LTfflV^Ti^V^/H fc|fg«tt: 
LTRl»a!#*«W«ttl*«rfP«ILfc. 

[0 10 5] (fy^/H 7) *KteTA^-£.MCtt 

i :Co :Cr :Mg=l. 02:0. 96:0. 0 

3:0. o l fc/«c5J:5tc^Lfcr fc£WM4, U-^y 

;H fclRl^t- LTL i Coo.96Cro.03Mgo.oi02^ 
**Lfc. 

[0 10 6] ^LT, ^OL i Coo.96Cro.03Mg 
o. oi 02&jEJS«»irfc LTfflV^T^>^/i-l fcEWRfc 
L T R ft S?McttftHK £r «*S L fc e 

[0107] 8> ^iMfcr/i^^-Mcft 

tt8f^DA^i\ j^fey^^Afc, Hffc = '</H* 

fc, mtw^t, mm-*y**/VJ*t&. ^/^t-L 

i:Co:Cr:Mg = l. 02:0. 94:0. 0 

5:0. 0 1 tteZ&OlCfe&LtzZtUtU*. 

/H fcf^l^l-LTL i C oo. 94 C ro. osMgo.oi O2 £: 

•a*i*Lfco 

[0108] ^LT, rcDLiCoo.94Cro.05Mg 

o.oi02^jEHfg^«fc lt^ti^^/h tmrnz 
ltr m m&*n»mm& z f^sa l fc e 

[0 10 9] (ty//H9> *8ft7/U^!)A|lft 



(10) 



2001-319652 



17 

i:Co:Cr:Mg = l. 0 2:0. 9 2:0. 0 

7:0. 0 1 tt£Zk5fcmet\*fcZkSk*ft* 

/VI ^PlflS^L-CL i Coo.92Cro. 07Mg0.0iO2^r 

[0 110] iWLiCoo.92Cro.07Mg 

[oiii] (tv^2 o> tK»^t/w^ = »?^^ 

i 

0. 



75 



10 



Co : Cr :Mg = l. 0 2:0. 8 9:0. 1 : 



* fcRMSSt;iL"t L i Coo.B9Cro.iMgo.oi 02^r^^U 

[0112] ^bt, rWLiCoo.89Cro.iMg 
0 .oi02fcjE«S*«* LtSv^fy^H 

[0 113] t^/Vl 5-i^>^2 0<O9M\^^ s 

3^&t*5 oncwstf * i o ? ^mmm^*^ 

[0 114] 
[*3] 



■9- > 7*^19 



Cr 



0.000 



0.001 



0.010 



0.030 



0.050 



0.070 



0.100 



0.000 



0.010 



0.010 



0.010 



0.010 



0.010 



0.010 



0.010 



o.ooo 



(■Ah) 



1710 



1710 



1720 



1670 
1680 
1580 



1440 



1710 



95.1 



95.1 



94. B 



94.6 



94.5 
88.1 



83.3 



95.0 



5(TC100WJ* 



92.5 



93,8 



95.1 



95.0 



94.2 
92.3 



90.9 



93.2 



6S.8 



75.5 



80.0 



81.1 



80.6 
70.2 



72.1 



[0 1 15] C o©-»*Mg ©WlftLfcf ^ 

7 -en, co*K*^^^8jcjt^rt*«t»* 

tf&»£tiX^Z^ttft>fr*o L*»U Cr« J 
0. 05^^t^/H9^t^20^ 

r^Dfzlt 0. OOliz^O. 050^11^-r 

[0 116] ■ tf/l^^Jrt-oVvT^ftW 
o#*^ttV7 P /V2 1^^^26X11, CoW— 

It. 

[0117] <-^>-7 p ^2 1> Kn^^^c-M-ft:*- 

;^tLi :Co:Al:Ca = l. 02:0. 98 
9:0. 01:0. 0 0 1 £ 45 * 5 fc»*Lfcr. fc« 

*M1. ifV^/H tPil-ttL i C 0 0.989 A lo.oi 

C a o. ooi O2 J&Lfco 
[0118] ^tt, KDLiCoO. 989 Alo.oiCa 

o. MiO!«Hfi(Wi ttfflv^t^H^ii: 

[0 119] (fy//V2 2) DtH-r^i/^^^ft*. 



/Mfc-CL i:Co:Al:Ca = l. 02:0. 98: 

o. 01:0. oi^^i^^ttr^m 

f-y^/H t»ttL i Coo. 98A lo.oi C a o.oi 

02 3r£-j£Lfd 0 
[0120] ^Lr, IOLiCoo.98Alo.oiCa 

0 .oi02*]E«8HMti: Lt«v^t^liB«- 
30 LTRfSSl^TKaWffi**^^® 1 -^ 

[0 12 1] <i^V^2 3> (M^^Vj'AlCtti 

/Ht^Li :Co:Al :Ca = l. 02:0. 96: 
0. 01:0. 0 3^ftSJ:5^tfcifcB^ 
ifV^/Ul fcW«K.LTL i Coo. 96 A lo.oi Cao. 03 

02?rMtto 
[0122] * LTs rWLiCoo.96Alo.oiCa 

[0 12 3] (fy^v2 4) g|-7^^^i:ttx 

/UhfCLi : Co : Al : Ca = l. 0 2 : 0. 9 4 : 
0. 01:0. 0 5fc^5J:5^^-^W^ 
ih^/H t WlffiZ. Lt L i Co 0.94 A lo. oi Cao. 05 

[0124] -ttt, rWL i C oo. 94 A 1 o. 01 C a 

o. 0502 ziEmmyont ^xm^x-r^^i tmm^ 

50 L r P3«S**««HK«»«r^* Lfc 0 



-10- 



19 

[0 12 5] {^->y/V2 5) K»^^v"^^I^Xl 

hk, 7km4tT/U*~$J»t. &m*^isVJ*k*, ^ 
/l>itX Li:Co:Al:Ca = l. 02:0. 92: 
0. 0 1:0. 0 7 bteZ>£ 0\zM&LtzZ k£k*U*. 
y-^/^fjV 1 t \*tt£\Z IT L i Coo.92Alo.oiCao.07 

[0126] ^ IT, :<DLiCoo.92AU.oiCa 
0.07O2$r^^lCi: LTffiV>T^^^H ^ f^^(c 
L T R ffi SIMcttftfffittft £ L tz . 

[0 12 7] <i^V^/U2 6> m&t* S*^? MZftjL 
X&mX/l'isV J**m\<\ feMV^V^k, |Mb=iy</P 

hi, *SMfc;T/i^ = KBW/i'S' •=& 

/W£T* Li:Co:Al:Ca = l. 02:0. 89:* 



(11) 4#f^2 001-319652 

20 

*0. 01:0. 1 tteZ J: 5tcffi^L^r ££^11, * 
1 £ IrHHK: LT LiCoo.89Alo.oiCao.t02 

[0128] ^Lt, w<DL i C oo. 89 A 1 o. oi C a 
o. i02*jEffiffi«J«t LT/Bl^TlJ*v:7 f VH £|^«KL 

[0 12 9] i^V^2 6 GDSf&l-OV^ 

3t:at/5 ot:tc*3tts 1 o o-^ */ws*hm»*** 

10 C rRXJ^Mg<Dltmtm^Xm4\Z7jk-r o 

[0 13 0] 
1^4] 





Al 


Ca 


<«Ah) 


<%) 


23-ClOOt^ 


50-C1Q0W* 




0.010 


0.000 


1700 


94.8 


93.0 


71.5 ! 




0.010 


0.001 


1710 


B5-1 


95.2 


78.5 




0.010 


0.010 


1680 


94.9 


95.1 


80.2 




0.010 


0.030 


1690 


94.8 


95.5 


81.1 


VS7K2A 


0.010 


0.050 


1670 


94.6 


04.4 


76.4 




D.010 


0.070 


1660 


94-5 


89.3 


67.8 




D.010 


0.100 


1660 


94.6 


82.1 


60.4 


^>7^8 


0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0 13 1] C o©-SHS:A 1 WilftLfcty^ 
14m Co&m&<OV^/l'8iZfr^Xt>®mmft 
l^ftTLtLiofc. Coco— A 1 ^Ca 

kXS^l^tz^^zf/^2 l— i^>^/^2 4T1i, 2£JM& 

^o. 0 5 $rSi6fy7 9 ^2 5Mfy7 P /t-2 6co^ 

tzlt 0. OOl^z^O. OSOfti^t^^^^ 

[0 13 2] • 45*Btfe^*f-o^T<5D8SW 
o#*H^i-y->'^ p /W2 7— i^>-y/W2 9T1i, Coco — 
Al, Cr, V, MnXliFeiMg^lftL 

[0 13 3] <&^?>V2 7> *»1*fcT/US = **l;ift 

/^ht. mt'<~r "s $j*k, Btst-*?*i">j*t&. ^ 

/1>\£XL i:Co:V:Mg = l. 02:0. 98: 
0. 01:0. 0 1 0lzm&Vtzz\ kSXftl*. 

y-ls-f/V 1 t rafifi^ LTL i Coo.98Vo.oiMgo.oiO 
2 ^MLf: 0 

[0 134] fit, rcOLiCoo.98Vo.oiMgo.oi 
[0 13 5] (tyy/V2 8) ^K^fbT/U^ AiCft 



ht. mt^^ist. mm-*r*is#j*k&* 

T'Li :Co:Mn:Mg = l. 02:0. 98:0. 
01:0. 0 1 fcfc5J;5fc:R*Lfcrfc«*Mt. f-v 
rfjv l k [rUHIc LTL i Coo.98Mno.oiMgo.oi02 

[0136] -t It, rcOL i Coo.98Mno.oiMg 

o. oi 02*jEffie«Ki: urfflv^r-^^^n ^n^tc 

[0 13 7] <^>-^2 9> *K{kr/l-^ = l?A^ft 

*.TR{fc««:flH\ K^y^^^i:, mt^'^Vk* 

mtmk. mm^y*isvj*k*. ^/utt-L i : c 

o:Cr:Mg = l. 02:0. 98:0. 01:0. 
0 1 k?£&£ 0 \z.m&L1tz\k£l*U*. D-^AslbfSL 
^ItcLTL i Coo.98Feo.oiMgo.oi02 £r InJ^c L 

/to 

[0138] -t LT> rcOL i C oo. 98 F eo. oiMg 

o.oi02*jE«s*Kt LTffl^rty^n kmmiz 

40 IT R WSIMcttflHMttt £ « U fc. 

[0 13 9] f->^/W2 7~ih>'^ P /U2 9 0t)lll^o^ 

3^^ 5 oricfcttS 1 0 0if>f */W**l£EMP*r, 
AK Cr, V, Mn, F e XfiM g coit^ fif-frT* 
5i^^i" 0 **5, ^5T'tt f">^2 % fy/zHB 
^^>^/U8com?&t-oV^TcoWffi^t^^^LT 

[0 14 0] 
[^5] 



-11- 



(12) 



21 



WW 2001-319652 
22 



-fry 7*^2 



lfc;0.0l0 



FerO.OlO 



AliQ.OlO 



Cr: 0.010 



0,000 



fe:0.010 



Hg:0.010 



Hg:0.010 



Me: 0.010 



Hg: 0.010 



0.000 



(■Ah) 



1680 
1680 



1700 

mo 



1710. 



(X) 



23-C100W* 



94.9 
94.9 



94.8 



9S.0 
94.8 



95.0 



95.0_ 
95.1 



94.8 



95. 3_ 
95.1 



93.2 



50-C100M** 

mama*}*) 



78.8 
78.6 



78.7 



81.8 



80.0 



72.1 



10 



[0 14 1] *5A»feWM*tt±5l^ Co^teA 

AlXliCr^tt^Z, * 
y^;H6»*i:«:l»lW^ A 1 XttC r 

[0142] ■ !E«S»«^*iaUM*«-oV^-C«>«Wo 

[0 14 3] <f^3 0) ««^*S/*-M-ft*- 20 
p]fiatL i Coo. 98 A lo.oiMgo. oi 02 L 
[0 14 4] ^tt, :OLiCoo. 98Mn A 1 o oiM* 



[oi4 5] (t^vsi) Ri*^9Ai:fttr 

#{CL"CL i Coo.98Alo.oiCao.oi02$:Mt 

[0146] tt*C, rWLiCoo.98MnAlo.oiC 
a o. oi 02 fejE«fi»lt4: Ltfflv>rty^ 1 W* 

[0 14 7] 0-t^3 KOt^lCoP 

3t&Tf5 0 € CK*3tt* 1 0 OIM *A***ltt*S:. 
3Effi^R^^^^#^ T ^ 6t;i ^ 0 **** ^ 6 

[0 14 8] 
1^6] 



»>;7>30 



aaaa 



(■Ah) 



1670 



1700 



1670 
1680 



1710 



(X) 



23°C10O*tt* 



94.8 



95.0 



94.6 
94.9 



95.0 



so-ciowm 



93.8 



95.3 



94.0 
95.1 



93.2 



74. 3_ 
81.8 



74.1 
80.2 



72.1 



[0 14 9] *6 3&>6>f!fe*»tt*5fc. jEWSttR*^ 

»jfc#+#fc5mT^ttV\ Sot, jESfittlt^^* 
[0 15 0] 

l«9l*>SMM -K*L i CoxAyBzOz 

A 14, Al.Cr.V, MnXftFei^ltf 



40 



W^IO. 9£x<K 0. OOl^y^O. 05. 
0. OOl^z^O. O 5«?fSH^*t?*>So ) t?** 

[hi] ^rw^simc***^^-****^ 

1 2 E ^ 3 4 



-12- 



(13) 



2001-319652 



[Ull] 




F^--M##) 4G048 AA04 AA05 AB01 AB05 AC06 
AE05 

5H029 AJ05 AK03 AL06 AM03 AM04 

AMOS ANI07 AM16 BJ02 BJ14 
CJ02 CJ08 HJ02 

5H050 AA05 AA07 BA17 CA08 CB07 

CB20 EA24 GA02 GA10 HA02 



-13- 



JP 2001-319652 A5 2004. 10. 7 



[ SB P 1 ? E # 1 *7«nJBl(£» 
[3§*fB] ¥fi!U6^10Jl 70 (2004. 10. 7) 

l^tPB**] »M 2001-319652 (P2001-319652A) 
[^FJ0] ¥^13^11^ 160 (2001. 11. 16) 





#^ 2000- 


[ H K W WF # 


mm 7 br] 


H 0 1 M 


4/58 


C 0 1 G 


51/00 


H 0 1 M 


4/02 


H 0 1 M 


10/40 


[ F I 1 




H 0 1 M 


4/58 


C 0 1 G 


51/00 


H 0 1 M 


4/02 


H 0 1 M 


10/40 



A 
C 
Z 

[«W0] ¥#15¥9fl 19 0 (2003.9. 19) 

[ l 1 

[ }§ IE *f * « « 2> 1 W * » 

[ ffi ZE 2f j£ 1 

[ 4# fp It * H 1 

lW * JSl1 „ r-r* A t± Al Cr, V, MnXliFe^bltfH 

-**L i C o , A y B . Q 2 (St- Att' A ' ^ li&i U x , 

S^^itltHU BIl. MiX 0 01<y^0. 05, 0. OOl^z^O. 

A(i A1 , c 



[ is * * 5 ] 



(2) 



JP 2001-319652 A5 2004. 10. 7 



n s< jv y it *fo t , \) f- * J*{\L&m t , 7/^; = n, ^da s -r v» <? A „ ^ # V X 

IS ©c a* b SI li *i- -5 4> * < ki>imv>7zm<Oik&9i£* ? * is V J* Xl**> ;^~> •> -kfr b'M 

±K»-frlS-e#fefr5«-&*«riftrii-r5-i:fcJ:3, - & ^ L i Co x A y B , 0 2 ( 
5£ <p , A it , Al, Cr, V, MnXttF e^f>8liix5'>4< t t HJrSL, B , 
M g X It C a b iS ;h, 5 '> < it 1 « * ^ L . x , y, z 12 , H ^* ft 0 . 9 ^ x < 
1 . 0. OOl^y^O. 05, O. OOl^z^O. 0 5 ©ffilrojSt-fc5 t ) X' m £ 

_b IB ffi X U K *J V > X , t 7 * > <> -l* X it # A- ? J* h m it ti 5 '> ft < itll®7cl 
<Ofb^%t Lt> ^ & ^ * £ A X it m & * A* 'st? ^Srffl^S: £ Sr4#^<ti--5Ellffi 

[S»*« 6 ] 



X nD 1l a 12 


W ^ „ — fix XV, L 1 O O v A v 

y, z ii 4 thf ixo. 9 


S X 


< 1 , 0. OOl^y^O. 0 5 N 0. 001 


^ z ^ 0 . 


0 5(DSW(7)tt'fc5o ) 







[ m * * 7 ] 

±Bft*l8-ef 5>ii5iB#*tft*t5Ii:KJ: 0, - flS it L i Co x A y B 2 0 2 ( 
st % Ati. Al, Cr, V, MnXttFe^f>Ilitl5'>' , j:<ttll!:iL, B fi , 
MgXttC a A>5)Ilih4'>^< tUI £ b , x , y, z fi , -frtu-t'tLO. 9 ^ x < 
1 . 0. OOlSySO. 05, 0. OOl^zSO. O 5 OgI©tt-fe5„ ) f 

± 15 X e I- *5 T , ■v^^v'!) AXIi*^v'!?AA>f,llJjx5'>/j:< H ll«7tl 



[ » * * 8 ] 



XfiCIL 


a U 
x , 


y 


„ nx ja- -u 1 l_/ <J Y ^Vy 

, z ii , ^ tt ^ ix o . 9 


g x < 1 , 0. 001 


g y g 0 . 05, 0. 001 


^ z ^ 


0 . 


0 









IftMliM. 



